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Abstract: This study aimed to identify the risk factors of gestational 
diabetes. The sample consisted of 60 pregnant women with history of 
gestational diabetes selected by using non probability convenient sample. 
Questionnaire was developed by researchers and filled by the pregnant women 
during interview. Data was analyzed by using descriptive, frequency 
distribution and chi-square test to identify the risk factors of gestational 
diabetes. The results showed that there is a significant relationship between 
body mass index (BMI) before and during pregnancy and development of 
gestational diabetes as evidenced by (X278.9 and p value .05). In addition, 
there is a significant relationship between BMI and frequency of abortion in 
the presence of gestational diabetes. On the other hand there is no significant 
relationship between baby weight in previous deliveries and development of 
gestational diabetes. The results showed that obese pregnant women are at 
high risk for development of gestational diabetes. This study highlighted the 
importance of teaching the pregnant women about controlling their weight 
before pregnancy to avoid the complications for both pregnant woman and 
baby. 
Key words: Gestational Diabetes , Risk factors , Obesity , Gaza. 
 لﻤﺍﻭﺤﻟﺍ ﺕﺍﺩﻴﺴﻟﺍ ﻯﺩﻟ لﻤﺤﻟﺍ ﺭﻜﺴ ﺀﺍﺩ ﺙﻭﺩﺤ ﻰﻠﻋ ﺭﺜﺅﺘ ﻲﺘﻟﺍ ﺭﻁﺨﻟﺍ لﻤﺍﻭﻋ
ﻲﻓ ﺙﻭﻐﻟﺍ ﻪﻟﺎﻜﻭ ﺕﺍﺩﺎﻴﻋ ﻲﻓﺓﺯﻏ ﺕﺎﻅﻓﺎﺤﻤ  
ﺹﺨﻠﻤ:  ﻩﺫﻫ ﺕﻓﺩﻫ ﺴﺍ ﺭﺩﻟﺍ ﻪ  ﺭﻁﺨﻟﺍ لﻤﺍﻭﻋ ﻰﻠﻋ ﻑﺭﻌﺘﻟﺍ ﻰﻟﺇ  ﻜـﺴ ﺀﺍﺩ ﺙﻭﺩﺤ ﻰﻠﻋ ﺭﺜﺅﺘ ﻰﺘﻟﺍﺭ 
 ﺍﺩﻴﺴﻟﺍ ﻯﺩﻟ لﻤﺤﻟﺍﺕ ﻲﻓ لﻤﺍﻭﺤﻟﺍ  ﺙﻭﻐﻟﺍ ﻪﻟﺎﻜﻭ ﺕﺍﺩﺎﻴﻋ ﻲﻓﺓﺯﻏ ﺕﺎﻅﻓﺎﺤﻤ .ﺘﺸﺍ ﻥﻴﺘﺴ ﻰﻠﻋ ﺔﻨﻴﻌﻟﺍ ﺕﻠﻤ
 لﻤﺤﻟﺍ ﺭﻜﺴ ﺀﺍﺩﺒ ﻕﺒﺎﺴ ﺦﻴﺭﺎﺘ ﺎﻬﻴﺩﻟ لﻤﺎﺤ ﺓﺩﻴﺴ. ﺔـﻨﻴﻌﻟﺍ ﺔـﻘﻴﺭﻁ ﻡﺍﺩﺨﺘﺴﺎﺒ ﺔﺴﺍﺭﺩﻟﺍ ﺕﺍﻭﺩﺃ ﺭﺎﻴﺘﺨﺍ ﻡﺘ
ﺔﻴﺌﺍﻭﺸﻌﻟﺍ ﺭﻴﻏ ﺔﺤﺎﺘﻤﻟﺍ. ﺔﺒﺴﻨﻟﺍ ﻥﻭﺜﺤﺎﺒﻟﺍ ﻡﺩﺨﺘﺴﺍ ﺔﺴﺍﺭﺩﻟﺍ ﻑﺍﺩﻫﺃ ﻕﻴﻘﺤﺘﻟﻭﺔﻴﻭﺌﻤﻟﺍ ،ﺍﺭﺍﺭﻜﺘﻟﺍﺕ ﻭ)(Chi 
square test .ﻴﺒ ﺔﻴﺌﺎﺼﺤﺇ ﺔﻟﺍﺩ ﺔﻗﻼﻋ ﺩﻭﺠﻭ ﺞﺌﺎﺘﻨﻟﺍ ﺕﺭﻬﻅﺃﻥ ﺔﻨﻤﺴﻟﺍ) ﻡﺴـﺠﻟﺍ ﺔـﻠﺘﻜ ﺭﺸﺅﻤ ( لـﺒﻗ
ﺔﻤﻴﻘﺒ لﻤﺤﻟﺍ ﺭﻜﺴ ﺀﺍﺩ ﺙﻭﺩﺤﻭ لﻤﺤﻟﺍ لﻼﺨﻭ (X278.9 and p value .05) 
 ﺓﺩﺎﻴﺯﻭ ﺔﻬﺠ ﻥﻤ لﻤﺤﻟﺍ ﺭﻜﺴ ﺀﺍﺩ ﺩﻭﺠﻭﻭ ﺔﻨﻤﺴﻟﺍ ﻥﻴﺒ ﺔﻗﻼﻋ ﺩﻭﺠﻭ ﺞﺌﺎﺘﻨﻟﺍ ﺕﺭﻬﻅﺃ ﻙﻟﺫ ﻰﻟﺇ ﺔﻓﺎﻀﺇ
 ﻯﺭﺨﺃ ﺔﻬﺠ ﻥﻤ ﺽﺎﻬﺠﻹﺍ ﺕﺍﺭﻤ ﺩﺩﻋ. ﻭ ﻥﻴـﺒ ﺄﻴﺌﺎﺼﺤﺍ ﺔﻟﺍﺩ ﺔﻗﻼﻋ ﺩﺠﻭﺘﻻ ﻪﻨﺍ ﺔﺴﺍﺭﺩﻟﺍ ﺕﻨﻴﺒ ﺎﻤﻜ ﻥﺯ
ﺴﻟﺍ ﺕﺍﺩﻻﻭﻟﺍ ﻲﻓ ﺩﻭﻟﻭﻤﻟﺍلﻤﺤﻟﺍ ﺭﻜﺴ ﺀﺍﺩ ﺙﻭﺩﺤﻭ ﻡﻸﻟ ﺔﻘﺒﺎ .ﻭ ﻥﺃ ﻊﻴﻁﺘﺴﻨ ﺞﺌﺎﺘﻨﻟﺍ ﻪﺘﺭﻬﻅﺃ ﺎﻤ لﻼﺨ ﻥﻤ
 ﺃ ﺭﺒﺘﻌﺘ ﻡﺎﻋ لﻜﺸﺒ ﺔﻨﺍﺩﺒﻟﺍ ﻥﺃ لﻭﻘﻨ لﻤﺤﻟﺍ ﺭﻜﺴ ﺀﺍﺩ ﺙﻭﺩﺤﻟ ﺭﻁﺨﻟﺍ لﻤﺍﻭﻋ ﺩﺤ. ﺞﺌﺎـﺘﻨﻟﺍ ﺀﻭـﻀ ﻲـﻓ
 ـ ﻟﺍ ﺔﻴﻔﻴﻜ ﻰﻠﻋ لﻤﺎﺤﻟﺍ ﻡﻷﺍ ﺓﺩﻋﺎﺴﻤﻟ ﻯﺩﺎﺸﺭﺍ ﻲﺤﺼ ﺞﻤﺎﻨﺭﺒ ﻲﻨﺒﺘﺒ ﻡﺎﻤﺘﻫﻻﺎﺒ ﻥﻭﺜﺤﺎﺒﻟﺍ ﻰﺼﻭﻴ ﺓﺭﻁﻴﺴ
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 ـ ﺘﺭﺘﻴ ﺎـﻤﻭ لـﻤﺤﻟﺍ ﺭﻜﺴ ﺭﻁﺎﺨﻤ ﻯﺩﺎﻔﺘﻟ لﻤﺤﻟﺍ ﻲﻓ ﻉﻭﺭﺸﻟﺍ لﺒﻗ ﻥﺯﻭﻟﺍ ﺓﺩﺎﻴﺯ ﻰﻠﻋﺏ ﻥـﻤ ﺔـﻴﻠﻋ 
ﻥﻴﻨﺠﻟﺍ ﻰﻠﻋﻭ لﻤﺎﺤﻟﺍ ﻡﻷﺍ ﻰﻠﻋ ﺕﺎﻔﻋﺎﻀﻤ.  
ﺔﻴﺤﺎﺘﻔﻤﻟﺍ ﺕﺎﻤﻠﻜﻟﺍ: ﺭﻜﺴ ﺀﺍﺩ ﻤﺤﻟﺍل، ﺭﻁﺨﻟﺍ لﻤﺍﻭﻋ،ﺔﻨﺍﺩﺒﻟﺍﺓﺯﻏ،.   
 
Introduction 
        Gestational diabetes mellitus is defined as glucose intolerance with the 
onset or first detection during pregnancy [1, 2].No specific causes for 
gestational diabetes have been identified, but it is believed that the 
hormones produced during pregnancy increase a woman's resistance to 
insulin, resulting in impaired glucose tolerance. Gestational diabetes is 
estimated to occur in 1% to 5% of pregnancies, which is associated with an 
increased risk of prenatal and maternal morbidity [3, 4].There are many risk 
factors for Gestational diabetes which is include higher maternal age, family 
history of diabetes and increased body mass index (BMI) [5]. Pregnant 
women with pre-gestational diabetes are at higher risk for multiple 
complications which affect both mother and fetus in comparison to those 
women without diabetes[6].  
        Gestational diabetes affects fetus outcomes such as neonatal 
hyperglycemia, macrosomia which result in brachial plexus injury and 
clavicle fracture [7]. Some studies suggested that gestational diabetes may 
increase risk factors for impaired glucose intolerance, childhood obesity and 
neuropsychological disturbances [8, 9]. Other studies showed that mothers 
who have gestational diabetes also have higher risk for developing type 2 
diabetes in the years after deliveries but the degree of glucose abnormality 
they develop are uncertain (10). The purpose of this study was to identify 
risk factors of gestational diabetes among pregnant women in Gaza Strip. 
Methodology of the study  
Study design 
         For the purpose of the present research, non-experimental 
retrospective study design was used in which some present phenomena that 
occur were linked to other phenomena which occurred in the past. This 
design is a common and important method to study etiology and risk factors.  
Setting 
        The study was conducted at the biggest non-governmental United 
Nation Relief and Work Agency (UNRWA) clinics in Gaza strip).  
Sample and sampling method 
        A non-probability purposive sample was used to select the subjects for 
the study. The sample size was determined by the number of pregnant 
women fulfilling the inclusion criteria. The total number of sample was 70 
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subjects and 10 subjects were excluded from the study (3; age less than 18 
years; 3 were aborted; 2 were delivered; and 2 refused). 
Data collection 
        Face to face structured interviews were used to collect data from 
pregnant women.  
Inclusion criteria 
        All pregnant women with history of gestational diabetes and without 
history of other diseases between the ages 18-40 years in the year of 2006 
were included in the study  
Exclusion criteria 
        We excluded from the study any woman with history of medical 
disease during pregnancy or post delivery and who had history of diabetes 
before pregnancy. In addition, women age less than 18 or more than 40 
years were excluded from the study. Furthermore we excluded any woman 
who refused to sign a consent form.  
Ethical considerations 
        Women were asked to give informed consent, which permitted the 
researchers to do the interview. Prior to the interview, the researcher 
emphasized the confidentiality of the study, and all subjects had the 
opportunity to accept or refuse to participate in the study.  
Instrument of the study 
        A structured interview was used in this study to provide opportunity to 
the respondents to seek clarification and to understand the questions well. 
All of the questions were asked in the same way during data collection to 
prevent bias. The instrument in this study includes three parts.  Questions of 
the first part dealt with personal and socio-demographic characteristics, the 
second part was about health information and the last one emphasized on 
risk factors of gestational diabetes. 
Validity of the instrument 
To enhance the validity of the instrument, face and content validity were 
carried out and the questionnaire was submitted to expert persons to judge if 
items represent the topic under investigation. 
Reliability of the instrument 
Pilot study was done by using a small sample which consisted of 5 subjects 
to give us a fair idea about the length of the questionnaire, and whether the 
respondents understand it by the same way. 
Period of the study 
        The study started in March 2007 and ended in April 2008 including 
administrative preparation 
 
Areefa S. Al Bahri and Yousef I. Aljeesh   
 56
Data analysis of the study 
        Data and calculations were assessed by using SPSS system. 
Descriptive statistics and frequency distributions were done. In addition, 
Chi-square test and cross tabulation test were used to investigate the 
relationship between variables. 
  
Results  
This part is the core of study presenting the results of the work carried out at 
UNRWA Clinics. Our study sample composed of 60 pregnant women.   
 Table (1): Distribution of the study population by residency  
Place of living Frequency Percent 
North Gaza 26 43.3 
Gaza 20 33.3 
Middle of Gaza 3 5.0 
South of Gaza 11 18.3 
Total 60 100.0 
Table (1) showed that the majority of subjects (43.3%) lived in north  
Gaza and the second one followed by those living in Gaza city.  Only (5%) lived in 
middle of Gaza and the rest of subjects (18.3%) lived in south of Gaza.  
Table (2): Distribution of the study population by age 
Age Frequency Percent 
less than 20 years 2 3.3 
From 20-30 years 12 20.0 
From 31-40 years 33 55.0 
More than 40 years 13 21.7 
Total 60 100.0 
As shown in table (2) more than half of our subjects (55%) between the ages 
of 31-40 and less than one third (21%) over the age of 40. In addition, one 
third of the subjects are between ages 20-30 years. 
Risk Factors among Women with Gestational Diabetes 
 57
Table (3): Distribution of the study population by BMI 
BMI during 
Pregnancy 
 
     BMI before                 
Pregnancy 
   25-29.9 
Overweig
ht
30-34.9 
Obese 
35-39.9 
Obese 
40 or 
greater 
Extremely 
Obese 
Total X2 Sig.  Sig. level 
18.5 - 24.9 
Normal 1    1 
25-29.9 
Overweight 8 11   19 
30-34.9 
Obese  13 6 1 20 
35-39.9 
Obese   10 4 14 
40 or greater 
Extremely 
Obese 
   6 6 
Total 9 24 16 11 60 
78.93 0.000 sig. at 0.01 
As shown in table (3) there is a significant relationship between BMI before and after 
pregnancy and development of Gestational Diabetes (GD) as evidenced by X2 (78.93) 
and p value (0.01). This indicates that BMI is independent risk factors for GD. 
Table (4): Distribution of the study population by family history of 
other diseases 
Disease Frequency Percent 
No 15 25.0 
Yes 45 75.0 
Total 60 100.0 
 
Table (4) showed that more than 75% of the subjects had family history of 
diabetes mellitus and only 25% of study population did not have family 
history of Diabetes Mellitus. 
Table (5): Distribution of the study population by BMI and frequency 
of abortions 
Abortion 
 
 
                   BMI 
No 1 time two times Three times 
more 
than 2 
times 
Total X2 Sig. Sig. level 
18.5 - 24.9 1     1 
25-29.9 2 5 4 3 5 19 
30-34.9  8 6 4 2 20 
35-39.9  5 5 1 3 14 
40 or greater  1 2 1 2 6 
Total 3 19 17 9 12 60 
28.822 0.044 Sig. at 0.05 
As shown in table (5), there is a significant relationship between BMI and 
frequency  of abortions as evidenced by X2 (28.8) and p value less than .05. 
This indicate that BMI is a risk factor for abortion 
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Table (6): Distribution of the study population by age and frequency of 
abortions 
Present age No 1 time two times 
three 
times 
more than 
2 times Total X
2 Sig. Sig. level 
Less than 20 years 1  1   2 19.15 0.085 not sig. 
 20-30 years 1 4 6 1  12    
 31-40 years  12 7 6 8 33    
More than 40 years  1 3 3 2 4 13    
Total count 3 19 17 9 12 60    
Table (6) showed that there is no significant relationship between age of the 
mother and frequency of abortions as evidence by X2 (19.15) and p value 
more than (.05). 
Table (7): Distribution of the study population by baby weight in 
previous deliveries and development of gestational Diabetes using X2  
Present age Less than 1 kg 1 kg 2 kg 3 kg 4 kg More than 4 kg Total X2 Sig. Sig. level 
Less than 20 years 1   1   2 
20-30 years 1  1 6 4  12 
 31-40 years  1 5 19 7 1 33 
19.79677 0.18 not sig. 
As shown in table (7) there is no significant relationship between baby 
weight in previous deliveries and development of gestational diabetes as 
evidenced by value of X2 and p value more than (.05). This indicate that 
baby weight is not a significant risk factor for development of gestational 
diabetes    
Discussion 
         The aim of this study was to find out risk factors of gestational 
diabetes among pregnant women in Gaza strip. The results showed that BMI 
before and after pregnancy was a significant risk factor for gestational 
diabetes as evidenced by p value (0.01). This result was similar to other 
study which involve three groups, first one women with Gestational 
Diabetes Mellitus (GDM), second group women with normal carbohydrate 
metabolism during pregnancy and the third group women with a history of 
GDM at least 10 years ago(11). The result showed recognizable independent 
risk factors for GDM including BMI before pregnancy and history of 
diabetes in the family. In addition, there is a study done about the incidence 
of antenatal and intrapartum complications and neonatal outcomes among 
pre-pregnant obese women and concluded that incidence of pre-clampsia, 
chronic and pregnancy induced hypertension and gestational diabetes were 
increased in obese women group (12).  
        The results of our study showed that there is no significant relationship 
between mother’s age and development of Gestational Diabetes. This result 
is consistent with a study reported that there is no correlation between 
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mother's age and gestational diabetes (11). Further more, our study indicated 
that BMI is a risk factor for abortion as evidenced by p value" less than 
0.05". This result goes with a study done about "obesity increases the risk of 
spontaneous abortion during infertility Treatment". This study concluded 
that there is significant relationship between BMI and spontaneous abortion 
after adjusting for several independent risk factors at p value (p < 0.001). 
The same study showed that there is neither significant relationship between 
age of the mother and frequency of abortions nor age of the mother and 
baby weight in previous deliveries (15).This result is consistent with our 
study which showed no significant relationship between age of the mother 
and frequency of abortions and age of the mother and baby weight. On the 
other hand, our result is inconsistent with another study which showed that 
high maternal age and low pre-pregnancy body mass index were considered 
as risk factors for spontaneous abortion (15). 
Conclusion  
       This study concludes that BMI is a significant risk factor for gestational 
diabetes during pregnancy which requires preventive measures as necessary 
to decrease weight before pregnancy. In addition, BMI showed a risk factor 
for abortion in presence of gestational diabetes. On the other hand, our study 
concludes that baby weight in previous deliveries, age of the mother and 
frequency of abortions are not risk factors for Gestational Diabetes. 
Recommendations 
        A health education program at secondary and tertiary prevention 
should be started for all women before pregnancy in order to decrease risk 
factors for the development of Gestational Diabetic. Another study should 
be done concerning with the level of stress and its correlation with 
development of Gestational Diabetes. 
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